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1 Introduction

1.1 Background

The West River watershed is approximately 34 square miles and is located in the municipalities of New
Haven, West Haven, Bethany, Hamden, Prospect, and Woodbridge, Connecticut (Figure 1-1). The 25-
mile long river originates at Lake Bethany and continues south, eventually discharging into New Haven
Harbor. Wintergreen Brook and Sargent River are the major tributaries to the West River. The West
River, like many other urbanized rivers and streams in Connecticut, has been impacted by historical
development and land use activities in its watershed. Water quality in the West River is degraded due to
elevated bacteria levels resulting from stormwater runoff, agriculture, sanitary sewer overflows, illicit
discharges, and other sources. This degradation has resulted in impaired conditions in the watershed,
which means that the waterbodies cannot support certain types of uses, such as recreation or aquatic life
habitat. In 2012, the Connecticut Department of Energy and Environmental Protection (CTDEEP)
developed a Total Maximum Daily Load (TMDL) for bacteria-impacted waterbodies statewide,
including the West River, to begin to address the bacteria impairments. The TMDL identified reductions
in indicator bacteria loads to the West River that are necessary for the impaired segments to meet State
water quality standards and once again support contact recreation.

Save the Sound (STS) is working with the West River Watershed Coalition, CTDEEP, municipalities in
the watershed, and other groups, to develop a watershed based plan for the West River. The
development of the watershed based plan is funded by the Nonpoint Source Grant program under
Section 319 of the Clean Water Act and will be consistent with the CTDEEP and U. S. Environmental
Protection Agency (EPA) “nine elements” watershed planning process. The plan will incorporate
available water quality data and previous and ongoing studies to prioritize waterbodies and
implementation projects to reduce pollutant loads in the watershed. The goal of the watershed based
plan is to facilitate capacity building and engage the watershed municipalities and stakeholders to
ultimately restore impaired segment of West River and Edgewood Park Pond to their designated uses.
Fuss & O’Neill, Inc. was retained by STS to lead the development of the watershed based plan, working
with a Project Steering Committee consisting of representatives from the watershed municipalities,
government organizations, educational institutions, non-profit organizations, and others who live and
work within the watershed.

1.2 The Watershed Planning Process

A watershed based plan is a comprehensive, science-based planning document for the protection and
restoration of water resources. The watershed based planning process characterizes current and
emerging issues facing the watershed, sets goals and objectives, and provides recommendations that
have the clear potential to affect on-the-ground change within the watershed.

The watershed planning process includes the preparation of three related documents. This first
document, the “State of the Watershed” report, summarizes existing water quality and land use
conditions in the West River watershed. It also identifies the major water quality and related water
resources issues to be addressed by the watershed based plan. The second report will document a site-
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Figure 1-1. West River Watershed
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specific stormwater retrofit assessment of the watershed. The “Low Impact Development and Green
Infrastructure Assessment” report will identify retrofit concepts to serve as future implementation
projects and examples of projects that could be implemented in the watershed. The final report, the
Watershed Based Plan will identify prioritized action items to protect and improve water quality and
water resource conditions in the West River and its watershed, guided by input from the Project Steering
Committee.

This “State of the Watershed” report is the first phase of
the process which informs the recommendations in the
watershed based plan, which is being developed to be
consistent with the EPA and CTDEEP guidance. The
watershed based plan will incorporate the nine watershed
management planning elements required by CTDEEP
and EPA for future funding of plan recommendations
through the Section 319 Nonpoint Source Grant
program, as well as similar state and federal funding
programs. The nine key elements (see box) establish the
structure of the plan, including specific goals, objectives,
and strategies to protect and restore water quality;
methods to build and strengthen working partnerships; a
dual focus on addressing existing problems and
preventing new ones; a strategy for implementing the
plan; and a feedback loop to evaluate progress and revise
the plan as necessary.

1.3 Previous Studies and Stewardship
Activities

Areas of the West River watershed have been the subject of extensive study by various groups including
CTDEEP, Yale University School of Forestry & Environmental Studies, City of New Haven, City of
West Haven, Town of Woodbridge, Connecticut Fund for the Environment/Save the Sound
(CFE/STS), Friends of Beaver Pond Park (through the Urban Resources Initiative (URI)), and other
local schools and universities. Various water and natural resource planning and stewardship efforts
within the West River watershed have included restoration projects for the West River Tidal Marsh,
West River Memorial Park, and Edgewood Park. With the exception of the 2012 TMDL (see Section 3.1)
and local land use planning, there have been no comprehensive watershed-based planning efforts to
address the water quality impairments in the West River watershed. Notable restoration and
management studies and projects that have been conducted within the watershed are described briefly
below.

West River Memorial Park
West River Memorial Park is a former approximately 134-acre tidal marsh. It has been the subject of
extensive study due to the historic degradation of this area and interest in its potential restoration. The
following studies and projects have been completed; studies relevant to wetlands within the watershed
are described further in Section 4.2:

EPA Nine-Elements of a
Watershed Based Plan

a. Identify causes and sources of pollution
b. Estimate pollutant loading to the

watershed and the expected load
reductions

c. Describe management measures that
will achieve load reductions and
targeted critical areas

d. Estimated amount of technical and
financial assistance and the relevant
authorities needed to implement the
plan

e. Develop and information/education
component

f. Develop a project schedule
g. Describe the interim, measurable

milestones
h. Identify indicators to measure progress
i. Develop a monitoring component



F:\P2013\0637\A10\Deliverables\West River Tech Memo 1 20150205.docx 4

¶ Restoration of an Urban Salt Marsh: An Interdisciplinary Approach (Miller, J. A., Coppock, J., and D.
G. Casagrande, (Eds.)., 2007):  This Yale University-produced bulletin is a collection of
scientific research and articles drawing on the multi-disciplinary experience of restoration
ecology using the West River Memorial Park as a case study (See Section 4.2).

¶ Conceptual Master Plan Report: West River Memorial Park (Vollmer Associates, 1999):  This master
plan’s goal is to provide an increase in active and passive recreation opportunities and habitat
restoration in West River Memorial Park. This master plan forms the basis for the ongoing
restoration efforts of the tidal marsh areas within the park.

¶ Environmental Review: West River Memorial Park Restoration, New Haven, Connecticut (Milone &
MacBroom, 2002a):  This environmental review evaluates several elements of the proposed
Conceptual Master Plan Report (Vollmer Associates, 1999), including tidal marsh and river channel
restoration, improvements to existing soccer þelds, and construction of a playground.

¶ Preliminary Engineering Study, West River Memorial Park Tidal Marsh Restoration (Milone &
MacBroom, 2002b):  This preliminary engineering study investigated potential restoration
activities for the West River Memorial Park Tidal Marsh. Discussion of completed activities and
the current project status is included in Section 4.2.

¶ West River Tide Gates and Edgewood Park Tidal Fluctuation and Salinity Migration Monitoring Study
(Milone & MacBroom, 2005):  This tide gate study evaluated water level (i.e. flooding) and
salinity impacts of the manually-operated sluice gate and port that was installed on one of the
tide gates at the Orange Avenue Bridge (Route 1) and is discussed in Section 4.2.

Edgewood Park
Edgewood Park is located north of West River Memorial Park, and consists of approximately 113 acres
including Edgewood Park Pond (also called Duck Pond), which is impaired for recreational uses due to
elevated bacteria concentrations. In addition to the West River Tide Gates and Edgewood Park Tidal
Fluctuation and Salinity Migration Monitoring Study (Milone & MacBroom, 2005) described above, a
Management Plan for Edgewood Park was developed through the Yale School of Forestry and
Environmental Studies (Brower et al., 1999), described further in Section 6.4.

Pond Lily Dam
Pond Lily Dam was constructed in 1780 and consists of an earthen berm and a 191-foot long, six-foot
high spillway (Milone & MacBroom, 2011; Zaretsky, 2013). The dam is located in the City of New
Haven and Lily Pond impoundment extends into the Town of Woodbridge. Dating back to 1978 and
possibly earlier, Pond Lily Dam has been the subject of various studies regarding flooding issues, fish
passage, dam stability, and has included at least one general environmental assessment of dam removal
alternatives (Milone & MacBroom, 2011). The removal of the dam using Hurricane Sandy Recovery
funding is planned for July 2015 (New Haven Independent, 2014). See Sections 5.1 and 5.5.
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Beaver Pond Park
Beaver Pond Park is owned by the City of New Haven and is an approximately 107-acre park that
includes athletic fields (including Bowen Field) and an approximately 86-acre wetland and pond system.
Friends of Beaver Pond Park is a community group active in preserving and enhancing the pond areas
for recreational uses. Several studies have been conducted on Beaver Pond Park, discussed in Section 6.4.
The most recent studies include:

¶ A study entitled Invasive Plants in Beaver Ponds Park (Sullivan, et al., 2006) was conducted in 2006,
which identified several invasive species in the park and provided management options for
common reed (Phragmites australis).

¶ A Management Plan for Beaver Pond Park (Bates et al., 2007) developed recommendations for the
park.

¶ A study entitled Beaver Pond Trash Study (DTC, 2009) was conducted in 2009.

Stormwater Management & CSO Abatement
The City of New Haven’s storm drainage system is owned and maintained by the City of New Haven. A
Stormwater Management Pilot Program Study (Malcolm Pirnie, 2010) was conducted in June 2010 to
evaluate the possibility of creating a Stormwater Authority and suggest updates to the City’s stormwater
management plan at the time.

The City of New Haven has combined sanitary and storm sewer systems that discharge untreated
sewage into the West River and New Haven Harbor during periods of heavy rain. These discharges are
referred to as Combined Sewer Overflows (CSOs). The Greater New Haven Water Pollution Control
Authority (GNHWPCA) has monitored flow at CSO locations since 2012, discussed in Section 5.3.
CFE/STS completed a Green Infrastructure Feasibility Scan (Hazen & Sawyer, 2012) to assess the
feasibility of green infrastructure1 implementation in New Haven and Bridgeport, which included areas
in the West River watershed. An overall CSO abatement plan for the West River and a more targeted
green infrastructure suitability study for the sewersheds with the majority of the CSO discharges was
developed this year and discussed in Section 5.3 (CH2MHILL, 2014a and CH2MHILL, 2014b). In
November 2014, New Haven Urban Resources Initiative was awarded a grant through the Long Island
Sound Futures Fund (LISFF) to implement several green infrastructure projects within sewershed areas
identified in the CH2MHILL study.

Water Quality Monitoring
Previous and ongoing water quality monitoring data has been collected and is summarized in Section 3.2,
including data from the statewide bacteria TMDL (2012) and associated monitoring data for the West
River watershed collected by CTDEEP, the CTDEEP ambient water quality and benthic monitoring
data, and monitoring data collected by university research groups and local schools.

1 LID is an approach to land development (or re-development) that works with nature to manage stormwater as
close to its source as possible. The goal of LID is to mimic a site’s pre-development hydrology by using design
techniques that infiltrate, filter, store, evaporate, and detain runoff close to its source. Green infrastructure is
similar to LID and refers to systems and practices that use or mimic natural processes to infiltrate, evapotranspire,
or reuse stormwater. Green infrastructure and LID include stormwater management practices such as rain gardens,
permeable pavement, green and blue roofs, green streets, infiltration planters, trees and tree boxes, and rainwater
harvesting. These practices capture, manage, and/or reuse rainfall close to where it falls, thereby reducing
stormwater runoff and keeping it out of receiving waters.



F:\P2013\0637\A10\Deliverables\West River Tech Memo 1 20150205.docx 6

2 Watershed Description

2.1 West River and Its Watershed

The 34.5 square-mile West River watershed is located in New Haven County in the communities of New
Haven, West Haven, Bethany, Hamden, Prospect, and Woodbridge, Connecticut. The southern portion
of the watershed contains highly urbanized areas of New Haven and West Haven, while the watershed’s
northern portion is more sparsely populated and contains significant areas of protected water supply
land.

The West River watershed is a north-south oriented watershed that extends from the headwaters of
Sanford Brook, north of Lake Bethany near Route 42, south to New Haven Harbor and Long Island
Sound. The main stem of the West River flows through Lake Bethany, Lake Watrous, Lake Dawson and
Konolds Pond.  The Sargent River and Wintergreen Brook (and the Wintergreen Brook tributaries,
Wilmot Brook and Belden Brook) discharge to the West River. The tidally-influenced portion of the
river, which contains the approximately 62-acre West River Tidal Marsh, extends from New Haven
Harbor to approximately Edgewood Park Pond in New Haven (Figure 2-1).

The watershed is home to approximately 75,000 residents and a variety of other land uses. The density
of development and the percentage of impervious cover increases from the north to south through the
watershed, as can be seen in an aerial view in Figure 2-2. Similar to other coastal watersheds in south-
central and southwestern Connecticut, the West River’s water quality has been impacted by a history of
industrial activity and urbanization. A 3.2-mile segment of the West River stretching from the outlet of
Konolds Pond to Edgewood Park Pond has been identified as impaired for recreation due to bacteria
and impaired for aquatic life due to unknown causes. The estuary portions of the West River south of
Edgewood Park Pond are impaired for recreation due to bacteria; marine life due to dissolved oxygen
saturation, nutrients, oils and grease, dissolved oxygen, and PCBs; and shellfish due to bacteria.
Edgewood Park Pond is impaired for recreation due to bacteria. The southern portion of Wintergreen
Brook where it joins the West River is also impaired for recreation due to bacteria (CTDEEP, 2012).

For the purposes of this watershed plan, the West River watershed has been divided into eight
subwatersheds2 (Figure 2-1). Table 2-1 lists the land area and miles of streams within each subwatershed.

2 The Maltby Lakes and associated drainage area are considered part of the West River watershed. CTDEEP basin
mapping incorrectly depicts the Maltby Lakes within the Cove River watershed and South Coastal basin. The outlet
from Maltby Lake No. 1 flows easterly to Horseshoe Lagoon and eventually the West River. According to the
South Central Connecticut Regional Water Authority (SCCRWA), the Cove River was diverted and is
hydrologically separated from Maltby Lakes. The Trout Brook/Indian River watershed has the potential to be
diverted to the Maltby Lakes. Since the Maltby Lakes are not currently used for water supply, the Trout
Brook/Indian River watershed is not considered part of the West River watershed system. Approximately 70
percent of the Maltby Lakes subwatershed is owned and managed by SCCRWA, while the remainder is privately
owned including a portion of the Golf Course at Yale. The Maltby Lakes subwatershed is 1.2 square miles in size
and comprises roughly 3.5% of the overall West River watershed area. Appendix B of this document contains
mapping of the Maltby Lakes subwatershed. Management recommendations for the West River watershed will also
have applicability to land use activities within the Maltby Lakes subwatershed.
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Figure 2-1. Subwatersheds and Hydrology
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Figure 2-2. Aerial Photography
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